
. 
t .  

- t i t le :  Fourth SemI-Annual Progress Report 

Grant Number: NsC-430 

Mame of Project: A Program to Swpport the Development of Research 
in Space Science a t  Montana State Universi ty 

Period Covered bv Report: January 1 ,  1965--June 36, 1965 

Report Prepsred by: Irving E. Dayton 
Head, Physics Department 
M t a n a  State Universi ty 
Bozemn, Hontana 

Siqned: 

- 0  Date. September 10, 1965 



' ,  
i I ,  

lntraduct ion 

Riir report sumnsrires work carr 
of the above grant. 

ed on during the four th  s i x  nonths 

During the period o f  t h i s  report conversations were held w i t h  members 
of other departments on campus wi th  a view t o  extending t h i s  grant t o  wp- 
port  work i n  these departments, 
departmnts o f  E lec t r i ca l  Engineerfng, Chemistry, and Botany end Bacteriology 
which should be o f  in terest  t o  NASA and which had the potent ia l  t o  develop 
i n to  v lab le research projects. These projects were out l ined in the renewal 
proposal dated February 15, 1965. 

In the t h i r d  semi-annual report dated January 19, 1965, i t  was 
mentioned that  two research programs whose development was assisted by 
t h i s  grant had obtained independent support from other agencies. 
a pleasure to  report that  during the period covered by the present prog- 
ress report t ha t  two more s t a f f  members, Or.  Drunheller and Or .  Caughlm, 
have obtained project-type support for t h e i r  research programs. 
details w i l l  be given below, 

Research problem were Ident i f ied  in  the 

It Is 

The 

The quant i ty and qua l i t y  o f  graduate applications continued t o  
improve and it appears tha t  there w i l l  be spproximately 18 graduate 
students in physics enrol led during the 1965-66 academic year. 
these students w i  l? be supported by NASA Graduate Traineeships. 

Two of 

Work In  Progress 

Dr, David K, Anderson i s  continulng h l s  research project  to measure 
atomic 1 i fet imes by the resonance fluorescence method (Han e e fect). 
paper was published on e a r l i e r  work: ' ' l i fet imes of the (5p 6s) P i  and P i  
States of Xenon", Physical Review u, A21 (1965). 
be investigated in the present program i s  the l i fe t imes of the IP l  and 
3P1(4p55s) states of Krypton. Further work i s  planned on Xenon, w i t h  
pa r t i cu la r  a t ten t lon  t o  the l i fe t imes o f  some o f  the states belonging t o  
the (5p55d) configuration, Construction of the gas handling system i s  
proceeding, and a pulsed 21650 mc magnetron o s c i l l a t o r  has been purchased 
and put l n t o  operation. 

Or. Joseph A. Ba l l  
work an the investigation o f  atomic c o l l i s i o n  processes. 
l a t i o n  was made of the t o t a l  ionizat ion t o  be expected in the c o l l i s i o n  of 
t w o  neutral  lhotpas..Fermi atoms. 
inconclusive and various sources o f  the d i f f i c u l t y  arc belng investigated. 
No pub1 ishable results have been obtained as yet. 

3A i f  
The f i r s t  problem to 

8nd a graduate assistant h a w  continued theoret ical  
A computer calcu- 

The resul ts  t o  date have k e n  rather 

Qf- 6- R,.hlaq has been continuing work on a study of the three 

One paper was 

Cl8SStS o f  red-giant stars: KIM, S, and C stars t o  see I f  i t  I s  porsibie 
t o  develop a sensible theory regarding an evolut ionary sequence among such 
stars. 
published during the period o f  t h l s  report: "Approach t o  E q u f l i b r i m  in 
the C-N-0 Bi-Cycle", Astrophysical Journal IW, 688 (1969. 

This problem i s  rrow being set up fo r  the coaputer. 

This paper was 
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also published in somewhat greater detail as a technical report by NASA, 
Work i s  also continuing on the fast CN cycle in  stars i n  collaboration 
with Professor William A. Fowler of the California Institute o f  Technology. 
A proposal fo r  the continuing support of  this work was prepared and sub- 
mitted to several agencies, 
Science Foundation and funded for $1 I J O O  for a period o f  one year ttart- 
Ing June 1, 1965. 

The proposal was accepted by the Nations1 

Dr, Irving E. Oavton has continued experimentel research on excita- 
tlon of atoms and molecules by electron and ion impact. The 150-kev accel- 
erator and associated instrumentation i s  now complete with an electrostattc 
quadrupole lens and a beam analyzing magnet. 
givlng a beam of 30 microamps of analyzed protons, and it appears that this 
could probably be increased by a factor of ten by careful adjustment of the 
accelerator. 
student is now taking prelimfnary date on the excitation of nitrogen by 
proton bombardment. A vacuum monochromator i s  on order and the intent 1s 
to extend naeasutemnts Into the vacuum ultraviolet. Practically no excita- 
tfon experiments have been carried on in this region, but it i s  obviously 
very tarportant for a complete understanding of processes taking place in 
the upper atmosphere. 

The systern perfonas very well, 

A bocabsrdment chamber has been constructed, end a graduate 

Dr. John E. Drumheller has continued the deslgn and assembly of an X- 
bend superheterodyne electron paramagnetic resonance spectrometer. 
principal components completed in t h i s  six-month period were the klystron 
locking system phase locked detector, specIal pawer supplies for the I-f 
strip and microwave mixer, and soam of the actual microwave assembly a t  the 
end station. A cylindrical reflection cavity operating In a Thll mode h8s 
been built with a measured unloaded Q of about 8500. A proposal for the 
continuing support of this work was prepared and submitted to several 
agencies. Tha proposal was accepted by the National Science Foundation and 
funded for $46,800 for a period of two years. 

The 

Or. Dons-run Kim continued his theoretlcal research on positron anni- 
In addition, he co~~eboratcd wlth Dr. V. Hugo Schmldt hilation In solids. 

on a theoretics? analysis of proton mobility in solids. 
subject is now in preparation, In June Dr. Kim left for a post at the 
Unfversity of Saskatchewan fn Regina. 

A paper on this 

Or. N, HscGrenor RuqheiRler has been constructing apparatus for his 
research work on sumrconductinq thin films. Several modifications have 
bean planned for th;s apparatus 50 that the equipment wi 1 1  be more versati le 
than original ly planned. Neither the tunnel ing nor the micranave appuratus 
it complete at the present t !me. 
reduction and the canparison of theory and experirnent i s  in progress. 

Work on the computer program to aid d8t8 

New Research Proclracas 

Dt, B n t t h  I.. Nprdtvedt, who is presently a Junior Fellow at Harvard 
Unfvetrfty, w i l l  jotn the department in September 1965. Or .  Nordtvedt has 
been working on the many-body problem wfth particular application to solid- 
state phyrlct. lie has also worked on problems in space navIgatfon at the 
M,I,T, InstruRlentatlon Laboratory. On March 10, 1965, he submitted a pro- 
posal to NASA entitled l'Back-Up Manual Space Navigation8' to continue this 
work at Ebntana State Unlverrity. 


